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As a background to our answer, let us first mention the following work that we have undertaken since the writing of this paper. In late 2015, we were awarded a national project entitled "Relationships between Erodibility and Engineering Properties of Soils," which is scheduled to end in August 2018. One major goal of this project is to develop equations quantifying the erodibility of soils based on soil properties. Different soils exhibit different erodibility (sand, clay); therefore, erodibility is tied to soil properties. One problem is that erodibility is not a single number but a relationship between the erosion rate and the water velocity or the hydraulic shear stress. This erosion function is a curve and it is difficult to correlate a curve to soil properties. To optimize the potential for success, the following approach is pursued.
The first step is to develop correlations between the elements of the erosion function (critical velocity, critical shear stress, erosion function slopes as erosion rate-velocity and erosion rate-shear stress plots, and erosion category) with elementary soil properties (plasticity index, mean grain size, unit weight, shear strength, and others). One of the major problems with analyzing erodibility parameters is that they are derived from different test types and are not consistent. While some uniformity between tests results is important and is addressed through the literature review and the numerical simulations of this NCHRP project, it is equally important to collect existing erodibility data from each test. In collecting such data, we first devised an acceptable and consistent way to organize it. To achieve this goal, we developed TAMU-Erosion, a spreadsheet that so far contains 1,000 erosion tests from many different erosion test types-erosion function apparatus (EFA), jet erosion test (JET), hole erosion test (HET), ex-situ scour testing device (ESTD), sediment erosion at depth flume (SEDFlume), insitu erosion evaluation probe (ISEEP), rotating erosion testing apparatus (RETA), sediment erosion rate flume (SERF), slot erosion test (SET), and the like-and many different soil types.
Regarding the discussion, we have the following comments • Different researchers may use different data reduction techniques to obtain the erosion parameters. Therefore, it is very important to start from the raw data, precisely define each erosion parameter, and apply the same approach to obtain that erosion parameter for all tests. Obtaining the raw data is one of the requirements for entry into TAMU-Erosion.
• The other requirement for entry into TAMU-Erosion is that we have some of the geotechnical properties for the samples tested.
• We greatly appreciate the input in Tables 2 and 3 of the Discussion. The majority of these data points were already known to the authors and already entered into TAMU-Erosion. A couple of references were new to the authors and will be entered into TAMUErosion if the data meet our aforementioned requirements.
• In response to the recommendation to further develop regression equations, we are doing just that as part of the NCHRP project. Indeed, advanced regression techniques being used include the frequentist regression approach, the Bayesian inference technique, and the neural network machine-learning approach. The goal is to build strong and robust equations that also promote success in predicting the erodibility parameters.
• We also appreciate the comments about updating the proposed ranges of critical shear stress for each soil type as presented in the original paper's Table 5 . The numbers reported in Table 5 of the original paper reflect the red dashed lines (distinguishing zones) shown in Figs. 13-16 of the original paper (not the exact data shown in Table 2 ).
• The comparison plot shown in Fig. 1 of the Discussion is very interesting. It is also very important to compare the EFA and JET test results performed on the same soil rather than a random set of different soils. As part of the NCHRP project, we have conducted multiple tests (i.e., EFA, JET, and HET) on the exact same soils. A comparison plot similar to what is shown in Fig. 1 of the Discussion will be presented in the final NCHRP report. Again, we appreciate the Discussion and the significant effort made to improve our findings.
